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JE 100049) 
HE: (ATARI, KOAA PE ee EIA CART PRN ABT 3 EL ren EAE BS 
BAS ^E T gé uk ent, CHL TT CHE LL SEPE S 2a B HIP ERP AE au 
HR ek FE A Sc BA AE SB IPR AEE RAK. "Asti UD Se Nd te, BEER 
8j: HE. BABA AE BIA Bb E EAE OP A CA RE Se A, AES Bt 
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Life-forms composition and water characteristics of 
terrestrial, bole and branch epiphytic bryophytes in a 


moist evergreen broad-leaved forest in Ailao Mts. 
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€ 1. CAS Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese 
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Beijing 100049, China) 
Abstract: Bryophytes are typically poikilohydric plants and water availability for growth of bryophytes is 
particularly important. In order to explore ecological adaptation strategies of bryophytes for different water 
conditions, we determined the water loss characteristics during natural desiccation and water use efficiency of 18 
dominated or common bryophytes species from terrestrial, trunk and branch in a moist evergreen broad-leaved 


forest in Ailao Mts. Our results demonstrated that weft, fan and pendant life-forms were dominated in terrestrial, 
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bole epiphytic and branch epiphytic bryophytes respectively. Bryophytes from different microhabitats exhibited 
great variance of water-holding capacity and water loss rate: Water-holding capacity of bryophytes from three 
microhabitats was 476%DW, 210.98%DW and 238.95%DW respectively; Water-holding capacity and water loss 
rate of terrestrial bryophytes were higher than these of the trunk- and branch-dwellers. Compared with 
branch-dwellers, the bole epiphytic bryophytes had lower water-holding capacity and higher water loss rate. Water 
holding capacity and water loss rate of bryophytes among different life-forms also exhibited significant differences: 
Weft life-form bryophytes exhibited higher water-holding capacity and higher water loss rate, indicating their 
weaker water retention capacity, followed by pendant bryophytes, and fan bryophytes had lowest water holding 
capacity and highest water loss rate. Water use efficiency of terrestrial bryophytes and bole epiphytic bryophytes 
were significantly higher than branch-dwellers. Weft and fan life-form bryophytes had higher water use efficiency 
than that of pendant bryophytes. The results indicated that water-holding capacity and water use efficiency of 
terrestrial bryophytes was higher while water retention capacity was poor; water retention capacity of 
branch-dwellers was higher while water-holding capacity and water use efficiency was lower; water use efficiency 
of trunk-dwellers was higher while both water-holding capacity and water retention capacity was poor. Life-form 
composition and water characteristics of bryophytes from terrestrial bryophytes, bole and branch epiphytic 
bryophytes indicated their adaptation strategies to different habitats to a certain extent. The results would provide a 
scientific basis of elucidating hydrological features of bryophytes under different microhabitats, and understanding 
ecological adaptation strategies of bryophyte. 

Key words: Bryophytes, water-holding capacity, water-loss curve, terrestrial bryophytes, epiphytes, life-form 


BEHE — 28 8 E RUBER E SEL, EE FRM A ET Eti AE a YE) ERE SE CSmith, 
1982), FLAPS Z (Schofield, 1985), ^Ez&3& VES (Kruys & Jonsson, 1999; Farrant & Moore, 
2011), REM CEA TRAE SEPARA op mn. BT E TEL Yt EAR I ERED E, TEMOR 
Bü. WT, RB ARI eS AT CG SIUE 23] Be ACL IT OT EY EL, (AAS F8] BS AEH SE 
Ef e ete Mu dr MOD X. E78 TAS E (Humphrey et al, 2002; DC, 2011). EJ Hd nk 
EAS ASP BBE AGE ZA op, f ETE TE EE LL HRM AS RE WS RETE. JE SK 
WIRY RES AVE, XpRMUES ASK OMA ENED SE CAKES, 
1999; (RRA AUX XE. 20050. ATI KNEAD MNS, AHWR STAY 
EWE, OM te SO OE X EDU BR IAS PE, T ARAL T A 
AE SS A eR EAS RS FARIA RAL E ée A PE eent (Bates, 1998) 
MEPR CMálson & Rydin, 2009). 

MAE SEHE E LL Hh BRAK AE AS RR Se RE ET RR SE. REO PE EL 
D. WEA A-SI, ASR), HRA, FRA ion ra EK ot 
RFR P3 T B2 AF Fl 2K Be EEK, SEAR A ES (E RRS, 
2017); TEZJ2E;KdR YU. IRAE EI AeA, RBA HR Geck, 28 PRE 
TRIER IK RIGA HEA Cu XS, 20060. HWE-SINAE RB BMWA SE A Kee kD 
Se RNA, TERE TE ee eb ee (Kürschner, 2004), HAAR SIN AE A Sx fh 
WATE FK 88 7J CK 4380 AREE AARNES EA TEMEKE dE EUIS 
HAZE, 3698. HI. TE We. Uae EE ie Aa SHE EL REB Fe si ee uw REBGZ ME 
JH (Petter et al, 2016), Be: t SE ER P A I E IS Pe SS, H 
RIDGE A BE REL FEK Rie 7J I HA 4381 FE BS EF FEE BES HE I Fn] DK Sk lt SS TL E 
HAA BE CAE, 2004; TREE, 2003; ERR, 2006; SKATE, 2012; 4H 
KARP SE, 2017), mu ft AERIS TARE, CH WA I3 EUBS EE AES P BE 
VOR FE ZK REJI RIKA FRE IE BS Fe Fo 
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Zén AR, e Mute use A, Mut. WTA E ETE AIK © HI] AOSET AIX ge 
AS I] AE 3E |a. eB HB 2H. 3 2 TR EE ST TWEET (Ma et al, 2009; SLAF, 
2011), HRR DOIT REE SBOE BOSE. Amt zs ARAE L E LL Be PETS A d HOP PY HS 
"EDIT BE ELA SR, WERA, BITE BAB AT ek Jas ABC A A AST] TRI E EB LY 
Bt 53 AE Ti 2 BC. BRR AK BED. RRR TIE KMD ae ASE FE PRT AN IRIE KS 
VR IEESARTE P EEE HIKI RIE 5 ZK 22 FR A 2 e PE H RG LE, ARAA 
FELL BARBIE AS RARE FE ETE OHS Je RA AL tl, BLE [e] HB P Er HE Ak SCT 
BE» XE JET AS TK od RE PASSE BI HE dealt ILS BETS Ho 


1. HRS 


1.1. SE2E DH EU 

xiii (ALA 23536'-24556'. AA 100?44'-1019300 rte laun git. Written 
Bt, JR BUA RASC zsbk, E4 500 RAE, mich CORSA, 1998). ADF 
SU DC IT RE RRM CALA 23.325, 7& 2$ 101.0192, IB 2000-2 750m, AEF LY REZ 
Æ 1947 mm, FAK 1192 mm, GREIS, REAR FEHER 5-10 H, 
GERERE 85% LAE, 11-4 H BERS WU S E 4b. EPL AME 85%, AEP I9 m JJ 
113°C, URAL EIE, 2007). 

1 DC IM pi FF a ER Es] V. mmm CZ 5100 ABD. URRA CLithocarpus 
xylocarpus). EE (Castanopsis wattii), fiis] (Lithocarpus hancei) WRA 6 Ji ^ pili 
EVE Fe ip nl CLiuetal, 2002; fii Wu. 20050 , ERRAN 18-25 m, Hat 
Vem FETE 95% UE, WHERE Bu. Aude Eee, BT RY Bee 
FA Mp as Za dH PR EA TR se FRR, 19830. AH ee AE LL ES v PRU RA 
SRA CARY, 1993), PEER RRA, Mi. M RR EER 
BEX eS GHA. WE, RES ee AE OR 1). 
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Fig.1 Mean ground temperature(Liu, 1993) and mean air temperature, relative humidity, and 


photosynthetic active radiation between understory at 1.5 m and forest canopy at 18 m in the moist 
ever-green broad-leaved forest from September 2014 to August 2017 (data from Ailaoshan Station 
for Subtropical Forest Ecosystem Studies). 


FAA BY HY a REE 
HHP AERA ERA AI, ZEB EE MS) i LE PER AN ZH TR 
ds RU EE ee GIE EELER HY £H. jV. SAAR HE HY OT FE ES HR 
(Ma et al, 2009; Sy scat, 2011), HATDA- BEE HUS. ECEHR AT BIS 
BETA HAE . BRR AREF BA AE APT S E ESPECIE AE AE Bp WUES 6 Sb A Aa Ae LA E 
BEY, Hit 18 PERE, FEA BEA: KENDERE (Pogonatum inflexum). F 
XE CMacrothamnium macrocarpum), 28 D RUBE ( Wijkia deflexifolia). KIKE (Hypnum 
= plumaeforme), KJJEE (Thuidium cymbifolium) PIRI A REE (Leucobryum juniperoideum ); 
i > Mk FIRDCBI-T IAE Sé, WARF (Homaliodendron montagneanum), JIRI FEE CH. 
C3 scalpellifolium) , PS 72 8 CPlagiochila arbuscula ), Dal REJJ & CP. assamica), WE ^E EË (Neckera 
Leg crenulata) WE Uhu HER (Bazzania himalayana); M LEPINE Sé, Tm ge 
e» E CSinskea phaea), 3H 2S ES tA $ tE ( Cryptopapillaria feae), JG I E ër € Dicladiella 
< trichophaora) . WFA SE 4 HH AE FH C Trachypodopsis serrulata), WiJei H-WF & CFrullania zanggii) 
0100 D E (Herbertus aduncus), F 2017 ££ 3 H-4 AEE RAC P rise Pr s SR pa prp 
bm TE E éen, FA 5s NER, BED ORE 0.1- 02g Ém o 
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Xp ecu SE BE HL IE TRE BR EAT, BOE TECH IRRI D LL Hd Pn BE XI AT 73 8 2S 
: iE (#2). 
del PRAETEEU EESTI XI S 
Table 1 Classification of life-forms in epiphytic bryophytes 
FRS No. ^54 Life form REHM Description 

1 HARA EARS BD BIT, IMER EER Dome-shaped colonies formed by 

Cushion regeneration from a central point of origin, with stems more or less vertical 
EI PT EN " ` 

2 WE ` LEE E ol ELIZ, AMBCEBNPRHJT Stems creep or erect, branching resemble 
Dendroid miniature tree 

3 ale ASE UE Rae E, NC FE. Shoots rising from vertical 
Fan substratum, branch repeatedly in the horizontal plane to form flattened 

photosynthetic surfaces 

REY 

4 Pendant 4 UAE ET] TETEK Main shoots hang down form the point of attachment 
FE a D " "VIEN 

5 ND IE TEL. NEIE BEL rk DEE Shoots creep over the substratum 
Rough mat while possess many erect lateral branches 

TZ Ab FEI . 

6 LE ERRER, AR KK KAH Shoots creep over the substratum 

Smooth mat with rhizoids closely attached to while branches lie flat 
pi SEES. app " 
F ART EZA, FI REEK, DX, HAHAKE Many loosely or closely 


Turf packed vertical stem with limited A occupying a large area 


RE 


Weft EZS Stems and branches loosely interwoven 
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T 2017.3 H-4 ABET GEEK EE OL TAS. EA SE RICE S TE A, DIE ON 


TEE BESTIARY 2.0-4.5 cm BYR, DENTEN 2-3 ME. Xf E 1878 28 BP 


T8 ER E GE m ER AS LS SORIA), BEE na PE 3-8 SE. KE m EA ATK 


HI 90 min MAGA BI EELAM, e DA m, PRE E TRE E Ze 7K} (Proctor, 2009), 
SEI Hd Mr LCE CAL204-IC; Mettler Toledo Instruments Ltd., Shanghai, China) WE OWA 


0.001 ei, ARK MME TREA 15°C. ERZA 30umol-m?:s! fj fa E X Bs 
AK, B 60min A ERI 5min XX FER BEIT e, Rk 60 min Ja, BELA 10 min o FE AVE 
{TPR HS ANGER. As. RATA KEE mE 65 °C FS att AER F 


E (DW). KABA TEME KK ERE: 
WC =yot Ae 
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AG AK OP EAC IRIS] OS 8 «RU HG SEG All KE RA (LI-6400XT, Li-Cor Inc., Lincoln, NE, 
USA), FHA BEM SS (LI-6400-24) B24 RGB y (LI-6400-18) ATi] AE E s SE FF 
ES Ar aa SF ZR S v EE TU XE. HE SE FFE 250 pmol-m?-s!, KEM ASTER EE 
E E BERE m FH KI 90 min VATE CUR 7k A, EA, eB 7K 4} (Zotz et al, 
1997), WEEP RAAR HE 300umo s. WE BBR MSIE ATR (Pn) M 


EX (Tr), KORHAN CWUE) Hit Pn 5 Tr KEK (CPn/ Tr) ilf 


RE MHA BG TEL 


TR EH R IE ENT (Perfection V700, Seiko Epson Corp., Nagano, Japan) 4473 2) Ed Jn, 
All FAA AAT AB CWinRHIZO, Pro,2009b, Regend Instruments, Quebec, Canada) 4] Hr Ap E m 


ARM UTE EDGE. F 2017.3 H-4 ARE Air. 
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HAH SigmaPlot 12.5 (Systat Software, Inc., San Jose, USA) FU Excel 2010 3E4748 I] A ff] 
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TITER. TCR ARABS CE BET, EAS aE te He 50% CX2, AD 
FE 2 DI. BEE IAEA ASC WAY AE Hd ET 2 2H ue 
Table 2 Life-forms composition of terrestrial, bole and branch epiphytic bryophytes 


‘EtG Habitats ` ANE Species fl Family +E yA 7 Life-forms 
KIRGE Hypnum plumaeforme JRE; Hypnaceae AC ZU! Weft 
KAYE Thuidium cymbifolium B®} Thuidiaceae ZRA! Weft 
HE VK SE Macrothamnium macrocarpum BE tff} Hylocomiaceae AE ZR H Weft 
Terrestrial he HE Pogonatum inflexum 4 ER Polytrichaceae ASEH Turf 
TRUE Á REE Leucobryum juniperoideum FA ERI Leucobryaceae OKAY Cushion 
25 IM Rl Rt Wijkia deflexifolia HEEF} Sematophyllaceae HI DÉI Rough mat 
UD EI FEE Homaliodendron montagneanum ` "P SEH Neckeraceae Jé Fan 
JIR FE Homaliodendron scalpellifolium ` 28 Neckeraceae DIE Fan 
BEF AE WAP RE Neckera crenulata. SEgER|I Neckeraceae BIS Fan 
Bole epiphytes fi ES 29 Ek Plagiochila assamica JJF} Plagiochilaceae HiJÉ Fan 
WEHE Plagiochila arbuscula IJE #} Plagiochilaceae ii Jé Fan 
x OAE Bazzania himalayana. JKIA F} Lepidoziaceae IRAI Weft 
HH ml 3EERE Sinskea phaea S HER} Meteoriaceae ZEW Pendant 
` Fe) SE Dicladiella trichophaora 5$ 7; Meteoriaceae ZEW Pendant 
ies HRES tE Cryptopapillaria feae 3$ BERI Meteoriaceae ZEW Pendant 
gend JO dL BE AEH AE FH Trachypodopsis serrulata 2 DS Trachypodaceae ` PI Dendroid 
Hie At Frullania zanggii Ett 2 Frullaniaceae 201 SÉ Smooth mat 
By It E Herbertus aduncus SU DEI Herbertaceae MER! Turf 


TE: BIR Bates (1998) RIDE (2009) HIARI S SEE 870 
Note: The category of life forms followed Bates (1998) and Ma (2009). 
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Fig. 2 Percentage of different life-forms of terrestrial, bole and branch epiphytic bryophytes 


2.2 ASAE a BE AS 7K eent S IK RU AG 


2.2.1 PEER T EEE WE AK RKR E 
ERKKA AGA 1 ANITA rn AEW TEE ARR AE i E BI] SEE HS THT 
EE. RAK HAS) Be "3 78" BAS, ZOKIR EAT UR E SSL RK HH RE, 
FUR ERR RAF 0.98 (E30. BRS HAR BE, Mou PA CO AE a EL AOI Se CY 
EE RES BLE 2M AREKS O, Up FEES ABT IR GIS, 
HL A AE EP E SK A IE Fe £8 RR: HE HBR 
KE "nik EA TAERE, ETT IA BP CP<0.01), 
{ELBA BI AE Bee E E E AE RE Ti) PR ZK EE RIKETE 
ren CT 0. BRERA HAE f BA MED AE E E> PDE e BE, WAITE 2E 
3t. WE, BAP BAAR BE SP RK GR PO BI AE BE, KARAR TOP, m 
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+r E prd : E 2 A E 
HE BE BIET IRE SE SEMISESIAKRSSZERRANEE CEA: ai, 
300 - €  Sinskea phaea WNC-8. 53+239. 45e °°" R?=0.99, n=5 
€ Dicladiella trichophaora WC=-2. 29+241.06e° °°, R7=0.99, n=5 
maL wv Cryptopapillaria feae WC=0. 87+274. 96e ^ °°, R’=0.99, n=5 
= ^ Trachypodopsis serrulata WC-3.92*282. 05e ^ °°", R°=0.99, n=5 
e W Frullania zanggii WC=-0. 48:249. 14e "Tt. Eet 99, n=5 
^ 200. B Herbertus aduncus WC-15. 394148. 38e °°, R°=0. 99, n=5 
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mz 
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«c 850 
& 3 os W tu 
m 100 + Branch epiphytic bryophytes 
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50r 
0 à i i f i 1 i g 
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€  Homaliodendron scalpel! /i fol ium WC=9. 64+162. 09e "D". R20. 99, n=5 
= ©  Homaliodendron montagneanum WO=11. 83+166. 38e 9 Inf" R?=0. 98, n=5 
Q 2507+ v Neckera crenulata WC=12. 044213. 48e ^: 7"*, R?=0.99, n=5 
M A Plagiochila assamica WC= 7. 66+192. 56e ^ °°, R°=0.99, n=5 
p W P/agiochila arbuscula WC-8. 15+236. 85e `". R7=0.99, n=5 
d © 200 | P Bazzania himalayana WC=2. 65+283.92e°'**, R*=0.99, n=5 
Lei 
4t § 
x 150 + 
Rg 
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3X 1004 mw oc oM ZS & 
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€ Y Thuidium cymbi fol ium WO=-16. 82-372. 93e © 0189t R?=0.99, rä 
€ sont A  Pogonatum inflexum Wetz, 734184. 89e 0 9225t planen, n=5 
e WB  Leucobryum juniperoideun NC--772. 224185. 06e H. 9225t R29 99, n5 
til S Wi jkia deflexifol ia WC=46. 88+502. 20e 0- 0169t R?=0.99, n=5 
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Fig. 3 Water loss curves of terrestrial, bole and branch epiphytic bryophytes 
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Table 3 Saturated and natural water contents, water loss rate of bryophytes from three habitats 


El AL EF KS AAR KS "PIK 
Æ EET) T 44 (mm) . 
: . (%DW ) Saturated (%DW ) Natural (%DW/min ) 
habitats Species Turning point 
water content water content Water loss rate 
A SR Hypnum plumaeforme 455.23+102.07 22.3348.82 177.7348.3  2.46+0.63 
KAGE Thuidium cymbifolium 342.32439.35 19.9455.57  125.75:82  2.57+0.36 
HE PA ARE M acrothamnium macrocarpum 381.08+61.34 15.19+2.2 127.95+42.2  2.86+0.49 
Terrestrial REE REE Pogonatum inflexum 194.9+13.39 21.4743.81 145.64413. 1.20+0.17 
Kent AREE Leucobryum juniperoideum 1054.0841 10.68 27.0349.23 205.51+2.8  5.00+0.53 
SREE Wijkia deflexifolia 428.37+57.39 14.0443.43  128.50:334 — 321-041 
UD gi MISE E Homaliodendron montagneanum ` 163.74316.88 15.55-44.32 | 80.843244 ` 1.9440.47 
pipi ZUR PSE H scalpellifolium 165.49:19.12 14.4845.48 — 76.38t124 ` 2.0340.42 
Bole W^ RE Neckera crenulata. 217.16+43.94 17.454+3.24  81.29413.3 2,530.81 
. Dal B22] 4 Plagiochila assamica 194.72433.2 9.0142.54 71.95425.4  2.8341.12 
epiphytes EE 
TT WIE JS P. arbuscula 241.75429.84 6.122.77 39.001738  6.21+41.51 
a E Dr MER ER Bazzania himalayana. 283.03+100.01 7.03+5.85 115.90+44. 2.67+0.92 
H ml SE BE Sinskea phaea 245.88+41.6 16.1322.75 123.75412. 1.88+0.46 
pH REDE HD AWE Dicladiella trichophaora 231.18414.53 16.38+3.33 123.19+7.9  1.7540.14 
Bandi TIAS ATA 8€ Cryptopapillaria feae 265.74561.22 15.8842.38 — 119.646.80 2.10.58 
iphyt TU nt BEE ARAN Trachypodopsis 287.45+60.21 13.38+5.06 — 98.362242 2.81+0.47 
epiphytes iud 
Wig Hut Frullania zanggii 241.25+17.64 16.5642.74  92.8345.32 . 2.4340. 
BUT Herbertus aduncus 162.19+3.47 15.37+41.41 88.6745.43 1.66+0.06 


2.2.2 ^v [e] AE T5 AY S EAE A AK -5 RPE 

5 BEETIIE A ee BE EDL, SE BEE AS RIS (Bates, 1998). Bil TELS WT Ft 

ARER, RE, WD. HE AY IARE Ee ERB BE BS A PU ek Fa cS AH 

DO OCA AE 1578, MIAA AE TR A RK A RE BW EARR, BR BEY 

DAE AK SRA ee 78 Ep BR, Th] ek SEF KOK TT t: EE. EN 

FEX Be Ek, KH LOAN AY BE BP Da FE A Se E SE H OI Ee RP KE, m 

ro SPPE YZ TAA BA A e WT FF o 

= BBW KW, TERR PIRATE, AA REAR aK. AIA 

SBME WIA At PTA A, WU REBAR SHA: RAK SRT EEN rs CHEN Ti] CT g) EDU 

AC AA AY > RHE A> ATG» RAC AY BE Ge ae SE NS, (A ae BE 

Via) EA) 25 393A TREERE CP«0.010. ZANE BE 55 ESTE Es EP Ey RK GR RK E 

HEA aE, FLA RA SACK CP<0.01), MERE Be All as TG Se EIA IC EE. ^0 

REMEE T BE EY SR KR Er, HE 79 E EEE ek e e TPB KP, i RK 

HERK, (këng, KHT ERI BE BE RAK PERE « I IUE BEEK Re), 
AK TABU, RARER BUR, KHHKK ZI ARK EES (RA b) 


2.2.3 Arle AE SE AS [8] AE 38878 25 8 B ZA FH CR 

WN wae ZR enn, Hh^E. BRB EE AE Anke ET UR AE — PRAE BS të één 7K od A 
RU A A: HE EEE (0.220.140. BEF IRAE BF C0.194:0.09) , WIDE A EE (0.14+0.08 ). 
Fee SLE VERS E Er BERI AK IURE AREK FTF ERE AE 2S BE, (RUE ANT TRI BI 28 ER 
HS. MILE Be UT BA AE 2$ BS ZK a A RI PICS fey PA A AE SEE CP«0.01) CE 4: 


a). 


| 
| 
Y 
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#4 PAER Se Ak A ZR 
Table 4 Water use efficiency of different bryophytes from three habitats 


BE yr JCA TRS Pn SRK Tr Ko} Fl BEE WUE 
Habitats Species umolCO2m?s'! mmolH20m7s"! umolCO2/mmolH20 

KIRGE Hypnum plumaeforme 0.72+0.18 3.92+1.09 0.19+0.03 

KAYE Thuidium cymbifolium 0.63::0.10 1.37+0.34 0.47+0.08 

HE IA SE M acrothamnium macrocarpum 0.61£0.08 2.35+0.62 0.272-0.06 

Terrestrial AREA NE HE Pogonatum inflexum 1.33+0.26 4.46+0.31 0.30+0.06 

REM Á REE Leucobryum juniperoideum 0.72+0.16 6.18+1.21 0.12+0.02 

ESI HARE Wijkia deflexifolia 0.4840.12 5.68+1.32 0.08+0.01 

UDO RT Homaliodendron montagneanum 0.41+0.06 1.7340.53 0.25+0.04 

_ TIA Homaliodendron scalpellifolium 0.41+0.08 3.58+0.86 0.12+0.02 

ne AUH FEE Neckera crenulata. 0.83+0.08 3.05+0.36 0.28+0.05 

E BREJE Plagiochila assamica 0.62+0.14 2.79+0.61 0.22+0.02 
epiphytes - 

uu WEIZ Plagiochila arbuscula 0.42+0.17 1.62+0.44 0.26+0.06 

ju Z DAEA Bazzania himalayana. 0.35+0.63 2.79+0.26 0.13+0.03 

AEM HERE Sinskea phaea 0.72+0.18 5.92+1.85 0.12+0.02 

JCR EE Dicladiella trichophaora 0.63+0.10 5.78+1.36 0.11+0.01 

ian HRES EE Cryptopapillaria feae 0.61+0.08 2.39+0.63 0.27+0.07 

MEE TU RT BE AEH AE Trachypodopsis serrulata 1.33+40.26 9.46+3.37 0.15+0.03 

HUG FEE Frullania zanggii 0.72+0.16 5.10+1.13 0.14+0.01 

DI Hl & Herbertus aduncus 0.48+0.12 7.70+£1.13 0.06+0.01 

HS HET AC AAAS Ba FE A sek A! Fh A AY El FH ER 


A8] — MUERTE BE LY 7K oP Al A ZR 2) 90 79 562479. (0.26+0.14), BAF (0.22+0.07), 
AEA! (0.1740.09). ZR RE TES IR 6H]: UE TEES BUE EN MA 
PERO AE $878 E EE TR VU IRI ZK A FH ACH Ié et E e EE ES d A BS ETE T RE 
= (P<0.01) (Al 4: bi, 
= Sat 
3.1 PERERA EA 25 SERE BS kel ent 
TESRAK PIA AE LES RE LORE ete zee, BARA OO, JD. HIE, mé 
ZEB. max ES CASILÉA]1: Song etal, 2015; Peteretal, 2016). 
^^ IRAE BER TE FAILS EET TE Bk BRE EA Br In]. PEAR EP, HAE TE EEUU T 
MEKK, EMABERKOGESUN, FABRIK AE... KRKE BUS, ERKE E E 
H, WII BEY AK BOR, KA BUR, RIKERE, Kok ee 3E f 
BF RELY Tc A FE, EA EL RIK AE 7J ERS. Most BUR AE BE EL PD ER ZK BE OK, fH 
Asch, KARRA BCR I PRZK PERE DK ek A eS ERC LR 
Ej Z& BIOS WY AE Ba PTT RK EARRA ARR. AS AK, "RT 
FA ee PAE RAZR, WA CIE BR A, OTA AK PRI SE 7J 4 AL, REKED BA EAE [b 
MÆ Ouod, 20060. FREE YOTE TE SALA BEEF EA RI, “4 DFR ER ER 
E, SC HE REE AZ IKKE E BS DIER RDA (Proctor et al, 2007). FH TF HAA E EERI F bt 
FB AE e BE TTT MSS Fa AT SC BA AE Se YG ETE, — ELGES BU DE RS BK 
BBR, KB RAE BE BT DA A A Se AE EETE XE AS AY ET) Pa Bae A er EMA 
Tid ZEE RE TE BAY AE E 2] E INDORE AE BEA Fo 
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Kl4 PAET CO EMRA- EAEE Ob) IRA, BARTER) Dm nek 
HE, EERBEZKGR. RK IRB BK oP AF ae pn ED T «C PTE IL] KS SERE VAL ZEE 
HS HALE PEZ P<0.01; PEAS B] AY NET REI PA kd, HL SEE PE KP P«0.05. 
E IR] 5E BEAR a ERAS e 


Fig.4 Variance of saturated water content, natural water content, and water loss rate of different 


bryophytes and life-forms from three habitas. With different uppercase letters means the level of 
significance is P«0.01; With different lowercase means the level of significance is P«0.05. With 


the same letter indicates there is no significant difference. 
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Sënn: 38 OT AE BRA TE BIS har EEN, EL BAER 78 2H, B aE 
PAR T OE. it ap Pr AN I] AES P A EE SIE, Re Sz 
lS (Kürschner, 20040. "DEI, SE. emt. MER 2A Been EK, GIE. 
SEA BERTA AE 15878 B BY BE I ER AA Be TA H wu ER EY FE 
BZA, PALIN He de 4 HD kK PARK, AAT He EAE ASK AE. BS] 
AAG ABR (RIBJE, 1998). ERWAN EREA mE, RAN PS He F 
TK ETI» HOHER ELA BEL HR RI 2 Hp 8 ey RUE R REZ ED. TARN oi 
KENNER EF KE OBIS, TER PERU . JE SE RE LL HK LL He BRA EE 
BEY ARATE! (Ma etal, 2009), HAARAN MRM AR, AAP ENS 
KAA Bh E FABRIK Ah, TEUER ES] RE TED BR S CHOSE Kn BEB HBR, Hond 
PE (Bates, 1998; Kürschner et al, 1999). Jg JZ #ll ek HE AY E; EY ZK 4 OR WE EAE AE BP 
MFARRKA, CP AE ee EA, EA Ls E At RAL CLeón-Vargas, 
20060. TEAL. BVH AY LUZ MDC. BER A GR LSE BCA, MosEPUBURAERI 
E AEA BORA PAK Op Ir, MEME, SIRES, AA pat & a Kk op Rap 
PUT BA Al ET B/E HL SRE SS (Proctor, 2004). 


3.2 ^R] E S 5; A AL 18578 BEE EK PA A ah e 

KEY AY 7k A38] A (Water use efficiency, WUE) f8MW 228 A AL ZK BP ^E RI lé 
DIS (Fischer, 1979), HEKERE A ERREKLA Shoes TRIB BA Kone CI 
EET, 2009). ix FRAN ZK op Rl AAK nt kp Fon HMD ae, AL AE ee R 
BEARS FE7K "H (Farquhar & Richards, 1984). 3g HH (1999) XAS t EG RW HA 
[H] ^E Bi P 66 FH 5 AS RR Wy HK od Al A AXE By ER) SH WUE YG B] 
0.19-4.04umolCO;/mmol H20; FEB AR BE FA ALE ge KO SA I HL RE ZAR FH hc Y. FE 
8.86-10.97umolCO;/mmol HO Ż Ù) GR/M, 20120. SARS RAK, Been zk 
ARI ae ek. ASE FE AAS TA BER TE P 18 PAAK CWUE) OI 
YEA 0.06-0.47umolCO2/mmol HO, MS, zx HEX LAR prp AE AA WUE EEG 
Jtt px AEE dréint. FERC SESE , Dom WUE ARSE 7K 278] A SK A A] 
FARE, nk, EER) WUE ITE nk 3781 FS S RT DL fli EAS 
AWJ HEEF, 20090. deis, MENTO, AER, WEA 
BER SEAR EAF KIERA F Xn eE A ERA BARRIKA AAR BY JR DA] 


E 


EG Er AE SEA EF paf SUE BAS KEAR, ES RH EAH PT 7 ad A FS E 
DMFT ea ES CTE, 1999). da WS OA Ari RR PRE, WII HAE RA SB o 
DI WUE (Watkins et al, 2007); DAE 7h E SB] B8 4E EE ES Re go PRIZE PS, dig 
WUE, VG ATER enda GE BE CLES, 20120. (AEA FEA, h^ ET gn 
E ES BEE EY 7K ARI FH SE PA AE 258, 3€ 55 EY EI EE EI AE ED ATE 
AKFAR. ARMM HRA AUS AE, GREK A CO» MEH, REEE 
DAT BO A ERE (Waite & Sack, 2011). WEAK Kg (2017) WER BL ER 
TRAP DX A EAD PE AY Ek EF FE SA AOE (Thuidium cymbifolium) DI WUE f T 26321384] 
&& (Mnium immarginatum), {HAVE VA + Pa FH ee EL “FUSE” COP A SEE EER 
ze SMa BE BK oy DAF VE II, EY BCI VR AFL A RS ZR VE, Rt a Sz 
TRADER, SOM AAS WUE KZ BIA) Ad PE BEER TTT BER XAK, 1998; $ 

LE 


EEF, 2009). Mou YA BEA in EE. WORECA, wc, FERRE 
Hi PORTU AS BOK, Mati age PUBL EE BEY WUE (RFH E S SEI T 
Bat A SS BR LY» JUGE Mos EU Bo a? DT PEL) WUE SCEHIKT MS PHRIEA ZUM S 
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